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Gram-positive, aerobically growing rods belonging to the genus Corynebacterium colonize 45 the skin and mucosal surfaces in humans. They are frequently isolated from clinical 46 specimens. Interpretation of the clinical relevance is often difficult. Lipophilic corynebacteria 47 are a particularly relevant subgroup of corynebacteria since they might be involved in 48 infections of hospitalized patients and often show multiresistance to antimicrobials (9) . 49
The taxonomic characterization of C. tuberculostearicum is intricate and described here in 50 short. In 1984, Brown et al. studied 16 so-called leprosy-derived coryneform (LDC) strains 51 and named the isolates "C. tuberculostearicum" because their fatty acid profile comprised 52 tuberculostearic acid (3). Riegel et al. then showed that "C. tuberculostearicum" strain LDC8, 53 as well as 3 strains of "C. pseudogenitalium", another not validly named lipophilic 54
Corynebacterium, and the reference strain of CDC coryneform group G-2 (CDC G 5840) 55 clustered within one group (genomospecies I) based on DNA-DNA-hybridization analysis 56 (15) . In 2004, the species C. tuberculostearicum was characterized validly. The authors 57 demonstrated that "C. pseudogenitalium" strain ATCC 33035 also represents C. 58 tuberculostearicum and showed that this species forms a distinct phylogenetic lineage 59 together with C. accolens and C. macginleyi (8) . Unfortunately, strains of CDC group G-2 60
were not included in this taxonomic study which would clarify the phylogenetic relationship to 61 4 isolation of corynebacterial species including C. tuberculostearicum from pus in women with 66 mastitis, implicating their possible involvement in cases of inflammatory breast disease (14) . 67
In this report, we provide clinical and microbiological information on 18 patients from whom 68 C. tuberculostearicum was isolated, and elaborate on their clinical significance and 69 involvement in the infectious process. Furthermore, we present detailed data on 70 microbiological identification, including biochemistry, 16S rRNA gene sequencing and 71 urine samples. In 9 out of 18 samples, C. tuberculostearicum was isolated in pure culture 153 (including 2 urine samples), whereas in the remaining 9 samples either coagulase-negative 154 staphylococci, Candida albicans, other corynebacteria or Micrococcus group were isolated 155 as concomitant organisms. In 8 out of 18 cases, C. tuberculostearicum was recovered from 156 multiple specimens. In 10 remaining cases C. tuberculostearicum was not isolated from other 157 materials, no additional samples were examined or no data were available. One urethral 158 swab originating from a patient with urethritis was positive for Chlamydia trachomatis by 159 PCR. Based on clinical criteria, C. tuberculostearicum was found to be an etiological agent of 160 the surgical site infection in 7 patients (patient 1, 2, 4, 5, 16, 17 and 18 in Table 1 ), while in 161 patient 10 the clinical relevance could not be excluded (possibly relevant). In 8 cases 162 isolation of C. tuberculostearicum was found not to be clinically relevant, while in 2 remaining 163 cases no conclusion about relevance could be made due to the insufficient clinical and 164 microbiological data. Relevance estimated by criteria by Funke and Bernard (10) strain originating from patient number 7 (Table 1) (Table 2 ). This is due to the fact that C. tuberculostearicum is not included in the 236 API Coryne TM database. Furthermore, it has already been reported that identification of 237 lipophilic corynebacteria could be quite challenging because most species show identical 238 phenotypic characteristics when investigated with routine microbiological methods (15, 22) . 239
Since biochemical identification with API Coryne TM still represents the most widely used 240 identification tool in clinical microbiological laboratories, we presume that C. 241 tuberculostearicum is commonly misidentified as some other lipophilic Corynebacterium 242 species. Six out of 18 strains tested in our study yielded numerical codes consistent with 243 "CDC Group G" showing again the close relatedness to C. tuberculostearicum (10). 244 Therefore, isolation of lipophilic, catalase-positive and CAMP-negative corynebacteria 245 species presenting with API scores identical to the ones shown in Table 2 should raise 246 suspicion about the presence of C. tuberculostearicum. 247
Best match organism for all strains analyzed with MALDI-TOF mass spectrometry was C. 248 tuberculostearicum, but scores obtained showed great variation when different protocols 249 were applied (Table 2 ). The difficulty in obtaining reliable scores for identification in Gram-250 positive bacteria is due to the structural properties of their cell wall (1,18). This problem can 251 on January 16, 2018 by guest http://jcm.asm.org/ Downloaded from be partially solved by using the full extraction protocol. MALDI-TOF MS identification of 252 58.3% (7/12) of the strains tested in this study yielded scores ≥2.000 consistent with 253 identification to species level by using the full extraction protocol in comparison to only one 254 strain with short extraction and none with normal protocol. Therefore, we recommend using 255 the full extraction protocol for testing of the suspicious strains even though it is rather lengthy 256 and more complex protocol to perform. In addition, our MALDI The majority of investigated strains (14/16) exhibited antimicrobial resistance to at least one 268 agent in 3 or more antimicrobial categories which makes them per definition multiresistant 269 organisms (12). Nevertheless, all investigated strains were susceptible to vancomycin (Table  270 3). These results are in concordance to previously published data reporting on multiple 271 antimicrobial resistance of investigated CDC Group G-2 isolates and, conversely, their 100% phenotypes. This is in contrast to the data presented by Fernandez-Roblas and colleagues 285 where they recommend tigecycline as a good alternative for infections caused by non-286 diphtheria corynebacteria (7). Based on results presented in this study, we are of the opinion 287 that tigecycline does not represent a good therapeutic option for treatment of C. 288 tuberculostearicum infections. Taking these variable susceptibility patterns into 289 consideration, antimicrobial susceptibility testing should be performed for every strain 290
isolated. 291
It has already been reported in the literature that prolonged hospital stay, treatment with 292 broad-spectrum antibiotics, and impaired skin integrity are risk factors for development of 293 infection with the multiresistant, lipophilic species C. jeikeium (5,13). Likewise, multiresistant 294 strains investigated in our study originated from patients with extended hospital stays, 295 undergoing invasive surgical interventions, or having serious underlying comorbidities. The 296 majority of these patients were treated with different broad-spectrum antimicrobials (Table 1) Table 1 ), where this bacterium was involved in the 300 infection of the surgical site with osteomyelitis. C. tuberculostearicum isolated in pure culture 301 from urine of patient 3 and 15 could be considered relevant based on the criteria described 302
by Funke and Bernard (10) . Since no clinical manifestation was observed in these 2 patients, 303 the positive bacteriological culture with C. tuberculostearicum could therefore be interpreted 304 as asymptomatic bacteriuria. The isolate from patient 6 could be interpreted as significant 305 based on the Funke criteria, due to a great quantity of C. tuberculostearicum that grew in 306 culture and their presence in the direct Gram stain. Clinical significance of C. 307 tuberculostearicum isolates originating from patient number 9 and 12 is questionable 308 because limited patient data is available and none of the clinical criteria as well as criteria 309 described by Funke and Bernard (10) are met. Therefore, it is probable that C. 310 tuberculostearicum may be found as a frequent colonizer on the skin of hospitalized patients 311 with or without causing infection, which has already been reported for other lipophilic and 312 potentially multiresistant corynebacteria like C. jeikeium and C. urealyticum (9, 19, 20, 21) . 313 Interestingly, two strains originating from patients 12 and 13 that presented into private 314 general practice due to the urethritis and genital ulcera were sensitive to all tested 315 antimicrobials except for macrolides. Therefore, it is possible that community-acquired 316 strains probably exhibit susceptible phenotypes in comparison to hospital-acquired strains, 317 but this observation needs further confirmation. 318
In summary, we highly presume that the rate of isolation of C. tuberculostearicum from 319 human clinical samples is underreported since this species is not included in the API 320 
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